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Anodic stripping voltammetry (ASV) is a powerful tool for the determination of metal ions at trace and ultra-trace levels and it can be applied for the analysis of different kinds of matrices, such as foods, pharmaceuticals, waters, soils, airborne particulate matter, biological specimen, materials. In this work we describe the development and optimization of a gold-modified sensor for the determination of mercury by ASV and its application to the analysis of real samples. The interest for the quantification of this metal at low concentrations arises from his high toxicity: mercury and its compounds can be harmful for the environment and for human health, and in several countries strict limits were imposed for its concentration in foods and environmental compartments [1,2].
A sensor for mercury was obtained by electrochemical deposition of gold onto a glassy-carbon substrate and the experimental conditions for its use in ASV, with square wave potential scan, were optimized. We evaluated the figures of merit of the analytical method (dynamic range, sensitivity, limit of quantification, repeatability, accuracy and selectivity) and tested its applicability to the analysis of various kinds of real matrices, including some certified reference materials: an ocular lubricant gel containing Thimerosal (sodium ethylmercurithiosalicylate, C9H9HgNaO2S); tuna fish; sea lettuce (BCR 279); city waste incineration ash (BCR 176). Tuna fish, sea lettuce and incineration ash were mineralized by treatment with nitric acid and hydrogen peroxide in a microwave oven. We found a good agreement between the experimental results and the expected values for all samples with the exception of sea lettuce, in which an interference from iodine did not allow us to quantify the concentration of mercury accurately. The advantages of the voltammetric procedure developed are the high sensitivity, the applicability to different kinds of real matrices, the low costs of instrument purchase and management. In particular, the renewable gold surface of the sensor permits to eliminate memory effects, to maintain a stable baseline and response, and to avoid frequent mechanical cleaning steps [3]. Finally, in order to evaluate the advantages and disadvantages of ASV in comparison with other analytical methods, we analyzed the samples with atomic spectroscopic techniques, which are more frequently used than voltammetry for mercury determination.
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